born mainly in Switzerland. All of them lived for several years (7-12 yearsj in Geneva and all participants belonged to thLblue and trigl~ceride lipid, lipoprotein as well as a~o l i~o -collar class. They were randomly selected from the official school protein A and levels, are presented for Italian and Swiss lists, which indicated the socio-economic and professional status schoolchildren of similar socio-economic origin, living in Geneva, of the head of the family, nationality, birth date and sex. and ranging in age from 8-9 and 14-15 years.
Among risk factors associated with coronary heart disease and enzymatically after hydrolysis with ethanolic KOH and nonane stroke, LDL cholesterol, VLDL triglyceride, low HDL cholesterol, extraction (33) . Triglycerides were determined according to Soloni lipid and lipoprotein concentrations have been shown to correlate (36) . closely with the development of atherosclerosis in adults (5, 14, Lipoproteins were separated after preparative ultracentrifuga- 18, 19, 20, 28, 42) . tion as previously described (27) . In children, precursors of cardiovascular risk factors can be
The cholesterol and triglyceride measuring methods had previidentified. In several countries investigations in this field have ously been standardized by four European laboratories (24) ; they been recently accomplished (15, 16, 17, 35, 38) , but results of were rechecked during the study. plasma lipoprotein lipids have been reported (6, 10, 21, 32, 40) in Serum apolipoproteins A and B were determined by electroimlimited numbers. munoassay according to Curry et al. (7, 8) using a commercially Apolipoproteins have recently been investigated in adults (1, 2) available "anti-alpha-lipoproteifl serum (Boehhger No. 2792 whereas normal values in children have to our knowledge not yet and No. 3301) and a monospecific "anti-beta-lipoprotein" serum. been published.
Specificity and purity of the antisera was checked by immunoeDifferences in lipid and lipoprotein levels have been shown lectrophoresis. With each run, at least two dilutions of a reference among individuals of differeht countries, different races and/or plasma were included; these reference sera had been standardized ethnic groups (10, 14, 18, 21, 24) ; therefore, it was of interest to against pure HDL and LDL preparations. study the influence of ethnic and environmental factors on serum For HDL the total protein content was referred to as Apo-A lipids, lipoproteins and apolipoproteins A and B in schoolchildren (90-95% of HDL apolipoprotein) whereas the Apo-B concentraof Italian and Swiss origin, living in Geneva, under comparable tion is given in arbitrary units. socio-economic conditions.
Although total plasma cholesterol and total plasma triglyceride determination was carried out in all children, HDL, LDL, VLDL
MATERIALS AND METHODS
and Apo-A and Apo-B lipoproteins were measured in a randomly selected subgroup of participants: 46 Italian and 48 Swiss boys; 46 Schoolchildren of Italian and Swiss nationality, living in Ge-Italian and 47 Swiss girls aged 8-9 years, as well as in 38 Italian neva, were investigated during the school year 1977-78 at the age and 47 Swiss boys and 43 Italian and 51 Swiss girls aged 14-15 of 13 years 9 months up to 15 years 5 months and at the age of 8 years. years 9 months up to 10 years 5 months. Although most of the Heights and weights were measured in a standardized fashion older Italian participants were born in Italy, the younger were (41): the height in the standing position, without shoes, in centi-meters to the nearest 0.1 cm, the back against a board, eyes looking straight ahead with a set square resting on the scalp and against the board. The weight was measured in kilograms to the nearest 0.1 kg, the subjects wearing only light underwear and no shoes. The scales were calibrated to zero before the beginning of each days screening. The ponderal index used was the Quetelet weight in kg index:
x 1000 (height in ~m )~ The statistical package for the socal sciences was used for the statistical analysis.
To assess differences between Italian and Swiss children a covariance analysis was performed.
Serum triglyceride, VLDL triglycerides and VLDL cholesterol values were expressed in natural logarithmic transformation.
RESULTS
The mean values for total serum cholesterol and lipoprotein cholesterol (HDL, LDL, VLDL) as well as for total serum triglycerides and lipoprotein triglycerides (HDL, LDL, VLDL) were compared between Italian and Swiss participants of the same sex and age.
Total serum cholesterol and total serum triglyceride measurements tend to be higher in Swiss schoolchildren; however, statistical significance is reached only for the triglycerides of the 14-15-year-old group and the 8-9-year-old girls ( Fig. 1-4 ). High serum triglyceride levels reflect an increase of both VLDL and LDL triglyceride in boys and in girls. Table 1 shows the measurements of central tendency (mean t-S.D.) and selected positional values (percentiles) for serum and lipoproteins cholesterol and triglyceride lipoproteins, presented for the combined Italian and Swiss boys and girls of the two age groups.
There are only slight variations between the mean and the 50th percentile values.
Comparative results of Apo-A and Apo-B lipoproteins are shown in Table 2 together with the Quetelet ponderal index, total serum cholesterol and triglycerides as well as HDL cholesterol values for children in whom the complete study of all lipoprotein fractions was performed. Some minor differences in apolipoproteins between Swiss and Italian children were statistically not significant.
Age-related differences were observed in both ethnic groups: serum cholesterol and lipoprotein cholesterol levels are higher in the 8-9-year-old children than in the 14-15-year-old. Serum triglyceride and lipoprotein triglycerides are lower in the younger age group than in 14-15-year-old girls and boys and increased with age.
Sex differences are observed in Italian and Swiss children of both age groups. The girls show higher serum lipoprotein cholesterol and triglyceride levels.
Apolipoprotein A values were markedly lower in the 14-15-year-old children of both ethnic origins than in the 8-9-year-old, whereas apolipoprotein B levels showed a tendency to be lower in the younger children. Apolipoproteins A and B have no significant sex specific differences in the Geneva study group.
Serum-and Lipoprotein Cholesterol
Serum-and Lipoprotein Cholesterol in 8-9 year old children in 14-15 year old children ' P < 0.05.
In the adolescent group, 18% of the Italian and 8% of the Swiss DISCUSSION boys drank alcohol at least once a week; 5% of both ethnic groups smoke cigarettes daily. In the girls of both ethnic groups, 9% The importance of lipids and lipoproteins as a risk factor of smoked cigarettes but none indicated that they drank alcohol. coronary heart disease and stroke has drawn increasing attention Among the 8-9-year-old participants none drank alcohol or towards research in the pediatric age group. More recently, the smoked cigarettes. Except one Swiss girl taking the pill, none of studies were not only focused on total serum cholesterol and the children took drugs affecting serum lipoproteins.
triglycerides (23, 29, 32, 35, 40) , but also on lipoprotein levels (6, 10, 21, 34, 38, 42) . During the last 2-3 years, apolipoproteins were found to allow even a better discrimination for atherosclerosis in adults (1, 2) . So far, larger series of apolipoproteins in the pediatric age group have not been published. Previous studies have shown considerable differences in lipid and lipoprotein levels among countries and ethnic groups (14, 15, 24, 35, 38) .
In the Geneva schoolchildren of Italian and Swiss nationality with comparable socio-economic conditions, differences in serum triglycerides were observed ( Fig. 2 and 4) .
The Swiss study groups show higher serum triglycerides. This is not related to increased body weight as the Quetelet ponderal index is lower in the Swiss children than in the Italian. This is in contrast with observations in adults where high serum triglycerides are often related to excessive body weight (20) .
As stated, the difference was not related to socio-economical conditions, but could be secondary to nutritional habits. Indeed the nutritional survey in the 14-15-year-old participants shows that Swiss children eat more carbohydrate than the Italian (to be published). Carbohydrates are known to induce hypertriglyceridemia (9) . Increased caloric intake has also been shown to induce hypertriglyceridemia; however, the observed difference was not related to differences in total caloric intake.
When serum and lipoprotein cholesterol levels were considered, no differences were found between the two ethnic groups.
The results obtained in the Geneva survey are comparable with results published in the US (15, 29, 38) , in other European countries (12, 21, 40) and in some developing countries (26) . It is, however, noteworthy that mean levels of lipids and lipoproteins of the Geneva study are significantly higher than those reported in the United States by the Mayo Clinic (10) and by the Lipid Research Clinic program prevalence study (P < 0.01) (39, 38) .
Differences in laboratory techniques, and/or economics and nutritional habits could be the origin of this discrepancy. A very important difference was also observed between the Geneva survey and a recently published study in southern Italy (12) . This difference was, however, also noticed in the "intern-Italian studies and can be well explained by the striking socio-economic differences between southern and northern Italy and even more between southern Italy and Geneva. All these observations stress therefore the importance to establish base line values in each country and even in different areas of one and the same country.
Age-related differences were observed. Serum and lipoprotein cholesterol levels were higher in younger children than in the older group, whereas serum triglycerides were significantly higher in the adolescent groups. Surprisingly in the Geneva study, these differences are more marked in girls of both ethnic origins than in boys. The decrease in serum cholesterol is mainly due to decrease in HDL cholesterol and to a much lesser degree in LDL cholesterol. The increase in serum triglycerides is based on an increase in VLDL and LDL triglycerides. It should be mentioned that the children participating in this study were in excellent health, none of them presented familial or secondary hyperlipoproteinemia.
Sex specific differences in serum and lipoprotein cholesterol were observed in the adolescents. Girls tented to have higher serum cholesterol and HDL lipoproteins than boys; however, the differences became significant only when the values of Italian and Swiss girls and boys were combined (P < 0.02).
Oral contraceptives are known to affect lipoprotein lipids, but only one girl reported using the pill. Therefore changes cannot be attributed to hormonal treatment. Similarly alcohol consumption and cigarette smoking were not different in the two ethnic groups and could not account for the observed differences.
Recent studies suggest that apolipoproteins could be better discriminators of dyslipoproteinemia than lipids (2, 8) . Little is known on apolipoprotein distributions in children, and only in small groups. Our data show that apolipoprotein B levels tend to increase with age both in boys and girls, whereas apolipoprotein A values decrease significantly in the older children. These changes are shown more clearly when the ratio of Apo-A/Apo-B is compared between younger and older children. The decrease in Apo-A could explain the lower HDL cholesterol levels observed in adolescents. No specific sex differences were found for both apolipoprotein A and B concentrations. No ethnic difference has been observed either.
We recently have reported that children of parents, who had a proven myocardial infarction, show lower HDL and higher LDL cholesterol values (3 1). Apolipoproteins were so far not determinated in these children; they might, however, provide even better discrimination factors and the possibility of early detection of the population at risk.
In conclusion, the Geneva survey compares well with other cross-sectional studies; lipid and lipoprotein values are, however, considerably higher than in the recently published Lipid Research Clinic (3 1) program prevalence study and certainly higher than in the southern Italian study. This might indicate a generally higher socio-economic standard of Geneva even m the blue collar group.
The observed changes in plasma lipids and lipoproteins in only two age groups indicate some trends, but they demonstrate the importance of lipoprotein measurements not only in localized pediatric populations but also in a standardized national and international longitudinal survey with a special accent on apolipoproteins.
Differences in lipids and lipoproteins of various ethnic groups seem to become less important when these ethnic groups live under comparable socio-economic conditions in the same environment. Our results therefore indicate the importance of environment and socio-economic situation for cardiovascular risk factors.
